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PREFACE

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigations and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition and the downstream damage potential.
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[, PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Horton Lake Dam, Susquehanna County, Pennsylvania
NDI No. PA 00070, PennDER No. 58-124

Sterling Brook
Inspected 30 October 1980

ASSESSMENT OF
GENERAL CONDITIONS

Horton Lake Dam is owned by Harry Horton and is classified
as a "Significant" hazard - "Small" size dam. The dam was
found to be in good overall condition at the time of inspec-
tion.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway capacity is less than the peak inflow to the
reservoir during the 100-year flood. A spillway design
flood (SDF) in the range of the 100-year flood to the 1/2
Probable Maximum Flood (1/2 PMF) is required for Horton Lake
Dam. Because the dam is on the low end of the "Small" size
category in terms of height and storage capacity, the 100-
year flood was chosen as the SDF. The spillway is therefore
considered "Inadequate." It is recommended that the owner
develop remedial measures to ensure that the dam is not
overtopped by the 100-year flood.

Several items of remedial work should be immediately initated
by the owner. These include:

1) Develop remedial r.aamures to ensure that the dam
is not overtopped by the 100-year flood.

2) Fill the low aea to the left of the spillway
structure.

3) Check the operability of the outlet works valve
and restore to a good operable condition.

4) Cut the trees and brush from the dam and for 10
feet below the toe of the dam.

5) Remove the trees and stumps from the spillway
discharge apron.

In addition, the following operational measures are recom-
mended to be undertaken by the owner:
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HORTON LAKE DAM

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rainfall, provide
around-the-clock surveillance of the dam.

3) When warning of a storm of major proportions is
given by the National Weather Service, activate
the emergency operation and warning system.

It is further recommended that formal inspection, maintenance,

and operational procedures and records be developed and
implemented. These should be included in a formal maintenance
and operations manual for the dam.

Submitted by:

IA MICHAEL BAKER, JR., INC.

VA. O FF I ON.A... .0 " x _

John A. Dziub.k, P.E.u, ...... A.... Engineering Manager-Geotechnical
4% \ \, /, ' .' ,/

A•. -•- Date: June 26,1981

I. L",Approved by;

DEPARTMENT OF THE ARMY
ALTIMORE DICT, CORPS OF ENGINEERS

</"I JAMES W. PECK
jCo lo.e". Corps ol Engineer-

"lCommander aud District Engineer

Date: _2_ i
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

HORTON LAKE DAM
NDI No. PA 00070, PennDER No. 58-124

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority - The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspection of dams throughout the United States.

b. Purpose of Inspection - The purpose of the inspec-
tion is to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances - Horton Lake
Dam is an earthfill embankment 358 feet long and
9.5 feet high. The embankment has a crest width
of 9 feet and side slopes of 2H:IV (Horizontal to
Vertical) upstream and 2.5H:1V downstream. The
upstream face of the embankment is protected with
riprap. A cut-off trench extends the entire
length of the embankment. It has a bottom width
of 10 foot with 0.25H:IV side slopes. It was
designed for a depth of 4 feet below the toe of
the upstream slope.

The spillway, located at the left abutment, consists
of a concrete broad-crested weir which is 39.5
feet long perpendicular to the direction of flow.
Concrete spillway training walls extend 1.5 feet
above the crest of the weir.

The outlet works for the dam consist of an 18 inch
diameter corrugated metal pipe encased in 6 inches
of concrete with two concrete anti-seep collars
(6.5 feet by 6.5 feet). A sliding gate valve

____-4 ted on the upstream slope controls the submerged
intkA of the outlet works.

b. Location 'A6Horton Lake Dam is located on Sterling
Brook in Lenox Township, Susquehanna County,
Pennsylvania. - edilWi- sni6-ed¶'•mat-ely1.33 miles- . .
southwest of Harding Corners in Hartford Township.
The coordinates of the dam are N 410 43.5' and W
750 41.6'. The dam can be found on the USGS 7.5
minute topographic quadrangle, Lenoxville, Penn-
sylvania.
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c. Size Classification - The height of the dam is 9.5
feet. Storage at the top of the dam [Elevation

4k 1259.5 feet Mean Sea Level (ft. M.S.L.)] is 345
acre-feet. The dam is therefore in the "Small"
size category.

K d. Hazard Classification - Loss of life is considered
V unlikely; however, if the dam should fail, damage

to Route 106 located 500 feet downstream would occur.
Minor economic damage to the township road located
3000 feet downstream from the dam may also occur.
Therefore, the dam is considered to be in the
"Significant" hazard category.

e. -wnwzship - The dam is owned by Harry Horton, Box
36, Cliffrd, Pennsylvania 18413.

f. Purpose of Dam _-The impoundment created by the
dam is used for recreation and fishing. -

g. Design and Construction History - Horton Lake Dam
was designed by L. F. Burlein, P.E., of Honesdale,
Pennsylvania, in 1956. Construction of the dam
began during the summer of 1956 and was completed
17 October 1956. The contrac'cor was Homer Ross of
Jackson, Pennsylvania.

h. Normal Operational Procedures - The reservoir is
typically maintained at the spillway crest, Eleva-
tion 1258.00 ft. M.S.L.

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 0.58

b. Discharge at Dam Site (c.f.s.) -

Maximum Flood - Unknown
Spillway Capacity at Maximum Pool

(El. 1259.5 ft. M.S.IL.) - 190

c. Elevation* (feet above Mean Sea Level [ft. M.S.L.]) -

Design Top of Dam - Unknown
Minimum Top of Dam - 1259.5
Maximum Design Pool - Unknown
Spillway Crest - 1258.0
Streambed at Toe of Dam - 1250.0
Maximum Tailwater of Record - Unknown

*All elevations are referenced to the spillway crest of the dam,
El. 1258.0 ft. M.S.L., estimated from the USGS 7.5 minute topo-
graphic quadrangle, Lenoxville, Pennsylvania.

2-k_
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d. Reservoir (feet) -

Length of Maximum Pool
(El. 1259.5 ft. M.S.L.) - 2550

Length of Normal Pool

(El. 1258.0 ft. M.S.L.) - 2300

e. Storage (acre-feet) -

Top of Dam (El. 1259.5 ft. M.S.L.) - 345
Normal Pool (El. 1258.0 ft. M.S.L.) - 280

f. Reservoir Surface (acres. -

Top of Dam (El. 1259.5 ft. M.S.L.) - 58
Normal Pool (El. 1258.0 ft. M.S.L.) - 46

g. Dam -

Type - Earthfill embankment
Total Length Including Spillway (feet) - 358
Height (feet) - Design - 9.5

Field - 9.5
Top Width (feet) - Design - 12

Field - 9
Side Slopes - Upstream - Design 2H:lV

Field - 2H:IV
Downstream - Design - 2H:IV

Field - 2.5H:IV
Zoning - None
Impervious Core - None
Cut-off - Cut-off trench extends the entire length

of the embankment. It has a bottom width
of 10 ft. with 0.25H:1V side slopes. It
was designed for a depth of 4 ft. below the
toe of the upstream slope. It is backfilled
with impervious soil.

Drains - None

h. Diversion and Regulating Tunnel - None

i. Spillway -

Type - Concrete broad-crested weir
Location - Left abutment
Width of Crest Parallel to Flow

(feet) - 4.7
Length of Crest Perpendicular to

Flow (feet) - 39.5
Crest Elevation (ft. M.S.L.) - 1258.0
Gates - None
Downstream Channel - Swampy with woods on both sides

of swamp.
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j. Outlet Works -The outlet works consist of an 18 in.
corrugated metal pipe encased in 6
inches of concrete with two 6.5 ft. by
6.5 f.anti-seep collars. A sliding
gat* val~ve, located 6 ft. upstream from
the embankment crest on the upstream
slope, controls the submerged intake

Lt of the outlet works.
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SECTION 2 -ENGINEERING DATA

2.1 DESIGN

Information reviewed for preparation of this report
consisted of the Pennsylvania Department of Environmental
Resources' (PennDER) File No. 58-124. This included:

1) The permit application to the Commonwealth of
Pennsylvania, Water and Power Resources Board,
from Harry Horton, owner of the dam (dated
1 February 1956).

2) Cross sections of the reservoir and the earth
embankment as proposed by Mr. L. F. Burlein,
Regi stered Engineer.

3) The permit issued Ly the Water and Power Resources
Board, allowing construction of the dam (dated
14 March 1956).

4) Post construction inspection reports, conducted
2 May 1958, and 15 November 1958, by PennDER,
Division of Dams and Encroachments.

5) Various correspondence between Harry Horton and
the Division of Dams and Encroachments.

6) The latest inspection report, dated 10 August 1965,
filed by PennDER, Division of Dams and Encroachments.
Brush growing on the embankment and wasteway
channel, and stumps and debris along the spillway
crest were two areas indicated in need of maintenance.
Further correspondence indicated this problem was
corrected.

2.2 CONSTRUCTION

Construction of the dam was started in the summer of
1956 and completed by 17 October 1956. The contractor
was Homer Ross of Jackson, Pennsylvania.

2.3 OPERATION

No formal records are available for operation of the
dam and reservoir. The spillway is uncontrolled and
the reservoir is typically at the spillway crest level.

5



2.4 EVALUATION

a. Availability - The information reviewed is readily
available from PennDER File No. 58-124.

b. Adequacy - The information available combined with
the visual inspection measurements and observations
is adequate for a Phase I Inspection of this dam.

C. Validit - Except for differences between the
constructed facility and the configurations shown
on the plate3 in Appendix E, there is no reason at
the present time to doubt the validity of the
available engineering data. Significant variations
are discussed in the various sections of this
report.

6



H SECTION 3 -VISUAL INSPECTION

3.1 FINDINGS

a. General - The dam was found to be in good overall
condition at the time of inspection on 30 October
2930. No unusual weather conditions were experi-
enced during the inspection. Noteworthy deficien-
cies observed during the visual inspection are
described briefly in the following paragraphs.
The complete visual inspec~tion check list, field
sketch, top of dam profile, and typical cross-
section are presented in Appendix A.

b. Embankment - A low area of the crest is located
immediately to the left of the spillway structure.

K The downstream slope is covered with a thick
growth of trees and brush.

c. Appurtenant Structures - Some logs and stumps have
been deposited on the spillway discharge apron.
Rocks were observed wedged between the valve stem
and casing pipe for the outlet works. The owner
indicated this valve has never been operated.

Differences between the design drawings and fieldA conditions include the following items: 1) less
freeboard than indicated, 2) broad-crested weir
instead of sharp-crested weir, and 3) access to
the intake structure is different from that indi-
cated on the design plans included in Appendix E.

d. Reservoir Area - The reservoir slopes are moderate
and no sign of instability was observed. A small
amount of sedimentation has occurred at the upper
end of the reservoir.

e. Downstream Channel - The channel passes through a
swampy area with some minor ponded areas before
passing under Route 106, 500 feet downstream of
the dam. A township road is located 3000 feet
downstream of the dam. Economic damage is likely
to result to both roads in the event of failure of
the dam.
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SECTION 4 -OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal operating procedures for this dam.
It is recommended that formal emergency procedures be
adopted, prominently displayed and furnished to all
operating personnel.

4.2 MAINTENANCE OF DAM

There are no formal records of maintenance or formal
procedures for evaluating the necessity of maintenance
for the structure. It is recommended that formal
inspection procedures be developed.

4.A MAINTENANCE OF OPERATING FACILITIES

--A steel plate (2-6--in-.-by36-i2bt34-ir- operated by
a stem and hand wheel from the top of the embankment
acts as a gate valve for the emergency outlet works.
There are no operation or maintenance records for this
gate valve. It is recommended that a formal operation
and preventive maintenance schedule be developed and
implemented.

4.4 DESCRIPTION OF ANY WARNING SYSTEM

/ There is no warning system in the event of dam failure.
Iisrecommended that an emergency warning system be

developed.

4.5 EVALUATION OF OPERATIONAL ADEQUAC

(The current operational features are adequate for the
purpose they serve. However, it is recommended that a
formal maintenance and operations manual be prepared
for the dm~
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data - No hydrologic or hydraulic design
calculations are available for Horton Lake Dam.

b. Experience Data - No information concerning the
effects of significant floods on the dam is avail-
able.

c. Visual Observations - During the visual inspection,
no problems were observed which would indicate
that the dam and appurtenant facilities could not
perform satisfactorily during a flood event.

d. Overtoeping Potential - Horton Lake Dam is a

"Small" size - "Significant" hazard dam requiring
evaluation for a spillway design flood (SDF) in
the range of the 100-year flood to the 1/2 Probable
Maximum Flood (1/2 PMF). Because the dam is on
the low end of the "Small" size category in terms
of height and storage capacity, the 100-year flood
was chosen as the SDF.

Using material from "The Hydrologic Study - Tropical
Storm Agnes" prepared by the Corps of Engineers in
New York City, the peak inflow to the impoundment
for the 100-year flood was calculated to be 740
c.f.s. The peak inflow to the impoundment from
the 100-year flood was also calculated to be 376
c.f.s. using material from "Water Resources Bulletin,
Bulletin No. 13, Floods In Pennsylvania", prepared
by the Department of Environmental Resources,
Commonwealth of Pennsylvania. Averaging these two
methods produced a peak inflow of 558 c.f.s. which
was used in this analysis.

The spillway capacity at the minimum top of the
dam is 192.3 c.f.s. which is approximately 35.4
percent of the peak inflow to the impoundment.

e. Spillway Adequacy - As outlined in the above
,2 analysis, the inflow to the impoundment during the

-l0-yeav flood is greater than the spillway capacity;
therefore, the spillway is considered "Inadequate".

9
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SECTION 6 -STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - There were no structural
inadequacies noted during the visual inspection

V that cause concern for the continued structural
stability of the dam.

b. Design and Construction Data - Calculations o~f
slope and structural stability were not available
for review. The slopes have had a history ofLI satisfactory performance. In view of the modest
height of the dam, a history of satisfactory
performance of its moderate slopes, and no signs
of distress observed during the visual inspection,
no further stability analysis is deemed necessary.

C. Operating Records - Nothing in the procedures
described by the owner' s representative indicates
concern relative to the structural stability of
the dam.

d. Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have
been performed.

e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zon~e of minor seismic activity. Therefore,
further consideration of the seismic stability is

* not warranted.
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i-tSECTION 7 -ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

). I,7.1 DAM ASSESSMENT

[ a. Safety - Horton Lake Dam was found to be in good
r overall condition at the time of inspection.
I, Horton Lake Dam is a "Significant" hazard - "Small"

size dam requiring a spillway capacity in the
range of the 100-year flood to the 1/2 PMF. The
100-year flood was chosen as the SDF because the
dam is on the low side of the "Small" size category
based on storage capacity and height. As presented
in Section 5, the spillway capacity is less than
the peak inflow to the impoundment during the
100-year flood. Therefore, the spillway is consid-
ered "Inadequate."

b. Adequacy of Information - The information available
and *the observations and measurements made during
the field inspection are considered sufficient for
this Phase I Inspection Report.

c. Urgency - The owner should initiate the action
discussed in paragraph 7.1.d. as soon as practicable.

d. Neressity for Additional Data/Evaluation - The
hydraulic/hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has i
indicated the need for additional spillway capacity.

S7.2 RECOMMENDAT IONS/REMED IAL MEASURES

The inspection revealed certain items of remedial work
which should be performed by the owner without delay.
These include:

1) Develop remedial measures to ensure that the
dam will not be overtopped by the 100-year
flood.

2) Fill the low area to the left of the spillway
structure.

"3) Check the operability of the outlet works
valve and restore to a good operable condition.

4) Cut the trees and brush from the dam and for
10 feet below the toe of the dam.

1
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5) Remove the trees and stumps from the spillway
discharge apron.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
H warning system.

2) During periods of unusually heavy rainfall,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service,
activate the emergency operation and warning
system.

It is further recommended that formal inspection,
maintenance, and operational procedures and records be
developed and implemented. These should be included in
a formal maintenance and operations manual for the dam.

12



APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,

TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTIONIi
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MICHAEL BAKER, JR., INC.

THE BAKER ENGINEERS• HORTON LAKE DAM

Box 280 TOP OF DAM PROFILE
Beaver, Pa. 15009 TYPICAL CROSS-SECTION

DATE OF INSPECTION: 30 October 1980
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APPENDIX B

ENGINEERING DATA CHECK LIST
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SB3-5

CHECK LIST
H HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.58 sq. mi., primarily forested

land

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1258.0 ft. M.S.L.

(280 ac.-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1259.5 ft. M.S.L.

(345 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1259.5 ft. M.S.L. (minimum top of dam elevation)

SPILLWAY:

a. Crest Elevation 1258.0 ft. M.S.L.
b. Type Concrete broad-crestea weMY
c. Width of Crest Parallel to Flow 4.7 ft.

d. Length of Crest Perpendicular to Flow 39.5 ft.

e. Location Spillover At left abutment
f. Number and Type of Gates None

OUTLET WORKS:

a. Type 18 in. corrugated metal pipe
b. Location Near tne center ot tne dam
c. Entrance Inverts El. 1251.5 tt. (computed from design pians)
d. Exit Inverts Unknown
e. Emergency Drawdown Facilities Gate valve on uoqtreaL_.loe

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
co Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown

$ ~



APPENDIX C

PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View -Overall View of Dam from Right Abutment-
Spillway is Located at Left Abutment

Photograph Location Plan

Photo 1 - View of Upstream Slope of Dam from Left Shoreline

Photo 2 - View along Crest of Dam from Right Abutment

Photo 3 - View of~ Crest and Downstream Slope from Left
Abutment

Photo 4 -View of Spillway Approach

Photo 5 -View Across Crest of Spillway

Photo 6 -View of Spillway Discharge Apron

Photo 7 -View of Riser Casing for Outlet Works Valve
Stem

Photo 8 -View of Bait Pond Downstream of Dam

Note: Photographs were taken on 30 October 1980.
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HORTON LAKE DAM

PHOTO 1. View of Upstream Slope of Dam from Left Shoreline

PHOTO 2. View Along Crest of Dam from Right Abutment



HORTON LAKE DAM

PHOTO 3. View of Crest and Downstream Slope from Left Abutment

ITT'

PHOTO 4. View of Spillway Approach



HORTON LAKE DAM

¶PHOTO 5. View Across Crest of Spillway

PHOTO 6. View of Spillway Discharge Apron



HORTON LAKE DAM

PHOTO 7. View of Riser Casing for Outlet Works Valve Stem

9 PHOTO 8. View of Bait Pond Downstream of Dam
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE

HYDR~OLOGIC AND HYDRAULIC COMPUTATIONS

The conclusions presented pertain to presentii conditions, and the effect of future development on the

hydrology has not been considered.



HYDROLOGY AND HYDRAULIC ANAI-YSII
DATA BASE

NAME OF DAMt HORTON LAKE DAM

100-YEAR STORM n 6.2 INCHES/24 HOTRS(l)

STATION 1 2 3 4 5

Station IDescription HORTON LAKE DAM

Drainage Area (square miles) 0.58

Cumulative Drainage Area 0.58
(square miles)

Adjustment of PHI ,f.1r
Drainage Area (Z) '1-

6 Hoattr
12 otirs
24 h•ours
48 hours
72 Hours

Spillway Data
Crest Length (ft) 39.5
Freeboard (ft) 1.5Diaecharge Coef ficient 2.65

Exponent 1.5
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Horton Lake Dam
NDI No. PA 00070, PennDER No. 58-124

REGIONAL GEOLOGY

Horton Lake Dam is located in the Glaciated Low Plateaus
section of the Appalachian Plateaus physiographic province.
The area has been glaciated at least three times and is
presently covered with Wisconsin stage glacial deposits.
The land drains to the south via Tunkhannock Creek and shows
a maximum relief of approximately 500 feet. According to
the Soil Conservation Service's Soil Survey for Susquehanna
County, surface soils in the vicinity of the dam consist
primarily of slightly flaggy, silt foams of the Morris-
Wellsboro-Volusia association. No test borings were available
for review; thus, the thickness of this overburden is difficult
to ascertain.

Geologic references indicate that the bedrock in the vicinity
of the dam consists of members of the Catskill Formation in
the Susquehanna Group. The Catskill is composed primarily
of red and gray shales and sandstones of Upper Devonian age.
The formation may also contain scattered, thin streaks of
coal and scattered fish remains. The strata in the vicinity
of the dam was deposited in a delta front type of environment
and remain essentially horizontal after the Appalachian
Uplift. However, southeast of Tunkhannock Creek the strata
starts to curve up into a large anticline whose axis strikes
northeast. This suggests the possibility of artesian condi-
tions beneath the dam. Flowing wells have been documented
to the northeast of the dam location.

;17

Si

I2

, :•; . .. . . i ...... . ... .... .. ' - --- i-'*'*,.



SUSYUL"ANNA rw

it
'Gtost at DoN ory Grem

Jilin
Lanes

LourfOO Lake Do Oshlond 110i
IS

No center

Franklin F

No sw

Lewis (W
Will MIN N Ochs"

ved Lake

W11118

C

Ulso Lake" lnbKks

TWISAY

Do
F,

MW

Do

so Rush

EVA

Dif HORTON LAKE DAM
Aub" Vale

U4%
Do a

k

80nnfit

16.11610
Lynn CWwd W

Rne

4ANNA li"

L C CWN a Arnm
Stork Do Do

c4m
91 Wllo ift

fad I to
lee

J0 ow

Is W4

r1i tdods

ft Inele

GEOLOGIC MAP
CRI C . fit ffilooloil Lake Dom

Ck NOI NO. PA 00011, . Susquehiannis Cowdy

W to Reproduced from Geologic Map of Perinsylverfla,

ast Pennsylvania Geological Survey, 4th Soda
foil Is: One Inch Equals Approximately Four Miles

Ses Legerid. Next Page



F GEOLOGY MAP LEGEND

DEVONIAN
UPPER

WESTERN PENNSYLVANIA CENTRAL AND EASTERN PENNSYLVANIA

Oswayo Formation
tlrrnsa4h great to gralo shales. ailtagolnea and Oswayo Formatilon
sand~faaca bre--mni- inerrratimootn ghtp0 Brownish and graaniiah prolt..fin, and
wea#word; oonaidered equivalent to type median ora imd auandvio"a Wilh aomec
os=aya. mrt,evtt. nrmarntilln Dr int Eri s halea andooacauered calcareousn tenarea;
a,.d Cranwford (7-siltiss: Probabily not includes red ahalta which become mnore

dialingnstshatbla north .4f Carry. numearous east uard. Relation to lyp.

Cataauu Hod, aate n andn r ' arkl oraia
With the prisporti-. lifted decreasiny Weal-CtklFom in
ward; imo-tnutea v.emany, sandas f Itrillgrs Chiefly roll to brown"a shate" and vand-andSatamnanta enn~dat,,ee amd roe.neL.L...ua tanea; istrindaa gray and gee~nish smanll

n~nntae.Honasdale, SAoolaO. and Delaware River

jit the case,
Connaut toupSusquehanna Group

Allerntatino aray. brown, greanilth and Barbed line is "Chensuno. Calahkilt "an-
1,rplitsh chales unitd vlstaon,,a; ieclu.1.0 fuel--.- tr 4 Saaend J'.M.'aiteaN.ia snritco

ind L"rud ioj'dtrs, atindo "hnorth " Maran bmeds Coui.P.I reports: barbs an *Chenusang~ida
and L Joeq orhet Grew to olivea brown shales. mymav ckf.a q.f line.

i'nrm dana anid sandstonesa contains "C. mnung"betla
and "Porta pa' beds including Burket.Itrottir. Hiarrell, "and Tr-immners Rock;Canadaway Formation Tulttu Limesatone at bose.Alternating bra'wn ahoirs nailn.,.datuonesinmludes "portage" Form~ation .4 nor'(th

wr~trn nsisttaig.MIDDLE AND LOWER

Mahantango Formiation~
Brown to otive shale With *nterbaddild
condition" which aril donminant in placeitl(fiontcbeoj highly foaailifarolic in %pooerpart;.0onlaina "Conlerfield caret bed" ineastern Pennsylvania.

Itlark. fissile. carbonaceous shilas With
thick, brawn sandsloncs M~rhap Ridge) inparts of(central Pennsytvainae.

Oncadaga Formation
Greenish blue, thin bedded shale and darhk l~.
bleias blaek, ntaduum badded limestoneI
with shale predomindan otviewns~ plat":;'
incl11d40 M111401`0104 LinMSeatn Mind Mood-
mawe Shale ins Control ipnnsllennmat and
Buttermilk 1all. Limesalon and Eftlefte
shale, inl maernsoani Asftnnagtaia: in
L1046h Gaream includes Put awrt..

Bainaaand Noaseawatewn Chart.

O"Iakiy Formation
While toi brown. fin.e to cusnc trained.
Poirtt.ely aeoa toltg nd~l erntc

iasailife..no saindslone tllIdlsclegt at the
tot.; dark igray. Crhrill lanl.rsotn with
wina iuerbqilddri saleslc and sandstones

belowi (Shrivork.- Helderberg Formation
1ihrk grycsrireoua. thin bedded shale
tlna)atthe ha.p, equivoient to l'ort

P Ewell Shat. "adt Barrenl immestone in the
motl: dirk crop. Chet-il. thin Iledila,,

fossil if. rove tiniestona t4ew ScotlanldAwith some. local a..ndetancsa in the middle;
ati, l the bane dark gr-Ay. merdium to

lthit-, bewdrd. .ryialalbtin limestone
il!,eemaukl pint adyandah~atyin placea with


